2009
). An approximately 80% mortality reduction has been reported among women aged from 25 to 65 years who under go Pap smears and receive treatment for lesions with a high risk of malignancy (Brasil, 2009) .
Human papillomavirus (HPV) infection is among the most common sexually transmitted diseases worldwide, both in men and women. Its incidence and prevalence are unknown because it is not a notifiable disease (Burd, 2003) . HPV infection is also the main risk factor for the development of CC andhigh-grade intraepithelial lesions (Walboones et al.,1999; Schiffman et al., 2007; Lockwood et al., 2009; Kim et al., 2011) and is associated with 99.6% of cases (Lockwood-Rayermann and McIntyre, 2009 ). The prevalence and predominant genotypes of HPV vary between different regions (Lu-Luet al., 2012) .
Several studies have reported on the incidence of HPV and its relevance for CC. However, there is as cientific gap in our region regarding the follow-upand treatment of diagnosed cases. High HPV prevalence rates have been found in several international studies. In the US, prevalence rates of 18% in Mississippi (Castle et al., 2013) , 6.5% in California (women 30 years of age or older; Castle et al., 2009) , and 10% in New Mexico (women 30 years of age or older; Wheeler et al., 2013) were found. In Brazilian studies, including a study conducted in Porto Alegre, recorded prevalence rates of 27% in a sample of 975 women (Nonnenmachera et al., 2002) , 12.4% in Belem (Noronha et al., 2011) , and 14.6% among 44 women in the Amazon (Pinto et al., 2011) were found.
Thus, this study aimed to analyze the CC prevalence and risk factors and the outcome of HPV infection following therapeutic intervention in women who received care through the private healthcare network of a municipality in Southern Brazil.
Materials and Methods
A descriptive and retrospective study was carried out based on data from 25 women aged 20 to 59 years old who received care through the private healthcare network and were treated at a Specialty Clinic from January to December 2012 in Southern Brazil. The population consisted of all women who sought the clinic's service for Pap smear screening and had a positive result, who had complaints of pain and/or leukorrhea and who agreed to participate in the study. We excluded women who had had sex within 24 hours prior to care, had normal Pap smears, had previously had a hysterectomy, were pregnant or were undergoing treatment for gynecological lesions.
The samples for the pap smear tests were collected from the cervico vaginal region, and tests were considered normal in the absence of all the following: atypical squamous cells of undetermined significance (ASC-US), atypical squamous cells, cannot exclude high-grade squamous intraepithelial lesion (ASC-H), atypical glandular cells (AGC), low-grade (LSIL) or high-grade (HSIL) squamous intraepithelial lesion, orin situ (ISCC) or invasive (ICC) squamous cell cervical carcinoma.
The material collected for the histopathological examination was fixed, embedded in paraffin, and cut into thin sections using a microtome. Subsequently, the sections were fixed on slides, stained with hematoxylin-eosin (HE) and then mounted and forwarded to pathologists who performed the analysis via optical microscopy.
Ecto-and endocervical cell samples were also collected to detect HPV using the polymerase chain reaction (PCR) method and analysis of biomarkers. Positive samples for HPV DNA were typed using the restriction fragment length polymorphism (RFLP) method.
The data were analyzed and processed analytically at the Clinical Cytology Laboratories of the municipality of Maringa, Parana, Brazil.
A structured form with closed-ended questions regarding risk behavior variables was used to collect the data on risk, and the form was filled out using data from the medical records.
The sociodemographic variables measured were as follows: age (calculated in full years at the date of the interview; age group (categorized as from 20 to 29, from 30 to 39, from 40 to 49 or from 50 to 59 years); marital status (with and without a partner); paid employment (yes or no); and tobacco smoking (daily smoker or not, regardless of the number of cigarettes).
The data recorded regarding gynecological and obstetric variables were as follows: menstrual cycle (regular or irregular); time of the last preventive test (less than or more than two years); menopause (yes or no); number of sexual partners (one, more than one); prior cauterization (yes or no); personal history of cervical cancer (yes or no); family history of uterine cancer (yes or no); age at menarche (<13 or ≥13 years); age at first intercourse (<18 or ≥18); gynecological symptoms (leukorrhea, dyspareunia, itching, pain in lower abdomen, dysuria and bleeding after intercourse), which were categorized into one, two or more than two; parity (childless, 1 to 2, or more than two children); use of oral contraceptives (yes or no); and use of hormonal contraceptives (yes or no).
The data collected were compiled and processed in electronic spreadsheets, and statistical analysis was performed using the pairedt-testand chi-squared test for the difference between means of independent datasets a 5% significance level. The software package Epi Info 3.5.2 was used for the statistical analysis. 
Results

Initial sample profile
A total of 25 women with a mean age of 27.76±7.75 years participated in this study, all of whom had a partner and 76.0% had paid employment. Approximately 8.0% were tobacco smokers.
Regarding the gynecological variables, the mean age at menarche was 13.00±0.50 years and the mean age at first inter course was 17.48±1.78 years, with only 8.0% (2/25) initiating sexual activity at an age ≤15 years. Most had 1 to 2 children (60.0%), 88.0% reported having one sexual partner in their lifetime, and all the women were sexually active at the time of data collection. A total of 68.0% used a hormonal contraceptive method-Mirena intrauterine device (IUD) ( Table 1) .
Regarding their gynecological symptoms at the time they sought medical care, all the women had leukorrhea and pain.
Mono infection with a single HPV type was observed in 100% of the women evaluated. Regarding lesion grade, 80.0% showed high risk lesions and 20.0% low risk.
The association between age group and lesion grade (p=0.05) and between age group and age at first intercourse (p=0.16) was non-significant, although women from 25 to 49 years of age showed an increased frequency of highrisk lesions (Table 2) .
The association between the contraceptive method and lesion grade (p=0.40) was non-significant. Table 3 shows the correspondence between the anatomic-pathological findings and the HPV types.
Treatment
After performing the colposcopy and biopsy, 48.0%
showed dysplasia with cervical intraepithelial neoplasia (CIN) I, 48.0% showed dysplasia with CIN II, and 4.0% showed dysplasia with CIN III in the anatomicpathological testing. The type of treatment performed was trachelectomy with high-frequency surgery (HFS) in 100% of women.
Evaluation after 6 months of follow-up
Normal tests were observed in all 25 studied women with prior positive HPV results (100.0%) following treatment and repeat colposcopy with HPV testing.
Discussion
The 6-month follow-up of these women with positive HPV tests with results after treatment is the main differential of this study, unique because, to the best of the authors' knowledge, studies addressing HPV treatment and follow-up are scarce, especially in southern Brazil, although many studies on the prevalence of HPV among women have been published worldwide.
However, this study has some limitations that must be considered. One limitation is related to the fact that different laboratories performed the tests albeit using the same method. The presence or absence of human immunodeficiency virus (HIV), which is considered a risk factor for HPV, was not assessed. Furthermore, this population is economically advantaged because the women were treated at a private practice/public-private partnership clinic, and the results obtained represent this specific population group. However, it is extremely important to study this population group because research studies on women who seek care through the Unified Health System (Sistema Unico de Saude) are more common, and such studies usually excluding this specific group. These women account for a large portion of the population and should not be disregarded when studying data on CC in the Brazilian health system.
Critical analysis of studies on the prevalence of HPV in Brazil usually focus on women utilizing the public health system. However, a screening or treatment study should also consider women who use the private or publicprivate partnership health care systems to provide relevant epidemiological knowledge to redirect policies on CC control. Thus, CC surveillance actions should consider the diversity of the country according to regional context (Shiffman et al., 2007) . CC remains a public health problem throughout Latin America and is strongly associated with HPV infection (Picconi, 2013) . Thus, HPV detection in women and its genotyping may contribute to reducing the morbidity and mortality from this pathology. Infection-related symptoms were detected in all 25 women treated in this study, and all underwent HPV testing and adequate treatment with 100% resolution of cases after a 6-month follow-upperiod.
HPV infection is usually associated with parity of more than 3 children, hormonal contraceptive use and tobacco smoking. The relationship between these risk factors and CCis well studied (Schuman et al., 2003; Adler, 2010; Harpes and Demars, 2014) . The data from the present study found hormonal contraceptive use in 72.0% of women. However, the other risk factors were found in a reduced number of women, including parity of more than 3 children (8.0%) and tobacco smoking (8.0%).
In this study, 88.0% of the women had only had one sexual partner in their lifetime, and 100.0% had a partner at the time that the study was performed. Women younger than 25 years of age accounted for 28.0% of the sample, and 100.0% of them had high-risk HPV types. Previous reports have shown that a high number of partners in the last year and over one's lifetime, as well as young age and marital status, is a risk factor for a high prevalence of HPV (Dunne et al., 2007) . The highest number of HPV cases in a study performed with women who received care through the public healthcare network of the state of Parana occurred in the age group from 20 to 24 years, followed by the age group from 15 to 19 years (Goncalves et al., 2010) . Furthermore, several studies have identified a higher prevalence of HPV infection in younger women (Matos et al., 2003; Pham et al., 2003; Shin et al., 2003) .
The prevalence of HPV was 41.9% in a study that included American women from 18 to 59 years of age. The populations at highest risk for HPV were identified in that same study by multivariate analysis as women with multiple sexual partners, women with lower education levels, black women and uninsured women (Shi et al., 2014) . Among these related factors, only young age is a risk factor that was also found in our study, although the highest prevalence of high-risk HPV was found in the age group from 25 to 49 years (65%). Furthermore, more than 50% of sexually active people are estimated to be infected by HPV at least once in their lifetime (CDC, 2010) .
In this study, 84.0% of the women initiated sexual activity under the age of 19 years old. Initiation of sexual activity under the age of 18 years is considered a risk factor for HPV infection (Harpes and Demars, 2014) .
Although risk factors for HPV are well studied and proven, several researchers have shown the occurrence of differences in the exposure to risk factors for HPV infection (Martins, Thulez and Valente, 2005; Bosch et al., 2008) . Therefore, an increased number of studies among specific populations is required to better assess the need for action and measures aimed at prevention.
There are more than 100 types of HPV, including more than 40 types that may infect the genital area. Most infections are usually subclinical or asymptomatic. Highrisk HPV strains are the main causes of CC. Asymptomatic genital HPV infection is common and usually self-limited (CDC, 2010) .
The identification of HPV types and their assessment according to risk are mains an important topic because the presence of high-risk (oncogenic) HPV is reportedly a relevant etiological factor for the development of CC (Schiffman, 2007; CDC, 2010; Naucler et al., 2011) .
Regarding types of HPV, high-risk HPV strains were reported in 80.0% of women in this study. Furthermore, high-risk HPV was reported in 55.5% (11) of patients with CIN II anatomic-pathological findings and in 40.0% (8) of patients with CIN I findings. Conversely, low-risk HPV was primarily reported in women with CIN I findings (80.0%) and in one CIN II case (20.0%).
The presence of HPV 16 (56.0%) and 3 (12.0%), followed by HPV 18, 33 and 58, with one case (4.0%) each, stood out among the high-risk HPV. HPV 6 and 44 were found in two (40.0%) women for each typology, and one case of HPV 57 (4.0%) was found among the low-risk HPV strains.
An increase in the HPV 16 prevalence was also reported in a systematic review on the prevalence of cervical infection by HPV in Brazil (Ayres and Silva, 2010) .
In another Brazilian study, 18 different HPV genotypes were found, and the most prevalent genotypes were HPV 6, 11, 51, 16 and 33 (Paesi et al., 2014) .
HPV 16 and 18 were the most commonly found types in South American countries, including Paraguay and Brazil, and were related to invasive CC, followed by HPV 45, 33,31, 52, 35, and 39 (Fernandes et al., 2009; Kasamatsu et al., 2012) .
Conversely, a study on HPV prevalence among American women (26.8%) showed that the most prevalent HPV types were HPV 62 and 84 (each with 3.3%), 53 (2.8%), 89 (2.4%), and 61 (2.4%). HPV 16 was found in 1.5% of cases, unlike the results found in our study. The prevalence of high-and low-risk HPV types was 15.2% and 17.8%, respectively, and a high number of young women were infected by both types (Dunne et al., 2007) .
These rates were 80.0% (high risk) and 20.0% (low risk) in our study. However, this fact may be explained by the exclusive inclusion of women who already had suggestive clinical symptoms (complaints).
Another study explains that the worldwide distribution and prevalence of HPV varies considerably. The differences found may be explained by the complex interaction between the different types of HPV and biological characteristics as well as the geographical location of the women studied (Wang et al., 2013) .
Persistent oncogenic (high-risk) HPV infection is an important etiological factor for the development of CC (Schiffman, 2007; CDC, 2010; Naucler et al., 2011) . Therefore, early detection and proper treatment may contribute to reduced national CC rates.
Trachelectomy with HFS was the treatment performed in all the women in the present study.
The treatments available following an HPV-positive screening include cryotherapy, large loop excision of the transformation zone (HFS/LLETZ) and cold knife conization (CKC), according to the World Health Organization (WHO, 2013) .
Following treatment, the women were followed-up for 6 months, and all became HPV negative. The authors of a different study performed with 217 women conducted follow-up testing, and the results showed that 91.7% (199) of the women were HPV negative after 8 months (Dimitrov et al., 2013) .
In conclusion, an economically and socially advantaged population group who received care in a private practice was included in this study, which provided relevant information on the risk factors associated with HPV infection and genotypes in these women as well as on the treatment performed and the progression following a 6-month follow-up. This information is important to promote our understanding of the natural history of HPV infections in this population and may be used to develop prevention and treatment protocols.
In a country such as Brazil with a large population, a large territorial area and economic, social and cultural diversity, it is reasonable to posit that Brazilian women have different risk factors for HPV infection.
The studied population usually under goes Pap smear testing frequently and lacks the traditional risk factors for infection with HPV/CC, which certainly contributed to the low frequency of cervical lesions and the high resolution rate for HPV treatment. Thus, this study reinforces the fact that even women without traditional risk factors should undergo HPV monitoring and assessment to determine the presence of infection. They should also undergo continuous monitoring to assess the persistence of infection, promoting early diagnosis of the lesions found and adequate treatment to thus prevent the occurrence of CC.
Furthermore, a large proportion (35.0%) of the women with HPV in this study were younger than 25 years, which shows the need to improve prevention by vaccination, which is especially indicated in this population.
This study may also be used as a model for HPV/ CC prevention programs in other locations with similar sociodemographic characteristics.
